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(54) MEMORY CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve access 
performance even when a hit rate is made low by 
sequential access or the like by rearranging a logical 
storage device at a physical storage device based on a 
predetermined index and continuously storing data in the 
physical storage device at the rearrangement 
destination. 

SOLUTION: The access information of respective logical 
disk devices 200 is sampled by a memory controller 104 
and provided to a maintenance person through an SVP 
1 1 1 and corresponding to the rearranging instruction of 
the maintenance person, the logical disk devices 200 are 
rearranged at a physical disk device 105. The memory 
controller 104 arranges the logical disk device 200 to be 
directly accessed by a data processor 100 at the 
physical disk device 105 to really store data and controls 
data transfer between the data processor 100 and the 
physical disk device 105. A logical storage device 
rearranging means 106 rearranges the physical disk 

device 105 based on the predetermined index and continuously stores data in the physical disk 
device 1 05 at the rearranging destination. 
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KEBU ffflEx-*&SSfi£ME<to«WE1ftSfi© 

^®fe&tzmm\z&^xm%^mmmmmw*mm®> 
a mm mm \z west & t * \z mmwft <nmm mm 
mu\z7-z zms%m\z&M-f zmwmmmmmmw 

a m mmm t $m \z ? & § bis -r mm n eh&b 

ife»*«tt. (HIE^-^fflaSBtiWEGlSWEBS 

mmm*m?&®wmtR&mmiznmm?z> tmznmm 
ftowmmmmmizy"-? &wmmyz#mr**imef3 

HUB. 

3 ] m&m 2 (cE*©E«aijffligB(c*5^ 

T, fflE7*-fcXt»**«. ME^-^MaSB*>6«TE 
^aWEtSSB^OT ?-fex««'l#«£#tr £ £ 

[19**4] 2 £ fcttill** 3 (cBttOEBM 

mwfr ■=> WEnawE«Sfi^©7^-fex/^->«ffi 

CM** 5 ] M** l CE«©E»fWi9iSBK:fc<,> 

©EBWWSBfciJUT. jWBB»**«^*K«*-r* 
ssBBf§*§##a t * ft fit bfc c <t t-r *e» 

MMftB. 

[81**7] l**Jil*»SM*J«5C0Vi-rtl*»K:E« 
©EBIWflSfifciS^T. f-^ffllSfi* 1 <=> ©T? EB 

#»fc-rsE«IWff£B. 

OEti»81l:*^T. MEIMRIcS-^TfflEB© 

[If** 9] B*fll3&>6BI*fli8 0«r»m*»fc:E« 
©E1t(W»«B»'*st»T. 'fflEB* ©»9ttE1t£BK: 

©Sai$E«gB©BKB5STB«<tfSEB*3SB«<i: 
fcttSJU fflME7?1*Xffifi!&«lWESEB35T«*ttfc 
KmEBifcci&SWEBSBKT'^-fexa-B-. MET* 



-fcXffifi*»ffi[ESEfi*^««a: 6 tf SRjaaWEBS 
. BK7?iix$it&7^i:x<im^#^IS£££tcjyt 

L fc c t Z&Wl t T * GUtM W^Bo 
05 [0 0 0 1] 

mwvmrz&wiftm EBftswiSBfcM 

U $e.{-f¥b<tt, ->-^>v"WP:ri7-fcx©*&-S> 

«6*l6j±-r* H t^ffi*-5EB*!lfflSB*3<t^7 J -^ro 
10 B*ttSiaj±TSCt3&»lii**E«IHfP«BCH'r*. 

SB, *©«««5^X*»B£5^;**iWWftB£»:: 
J:0*fig*n*E«S«*^">X7-A. fi±0t*OE« 

15 i*«5aa->X'T-Afc#ffl-c i ab-i.. 

[0 0 0 2] 

[S£*«tt^r] 5^*^©-f U/-f**TB*nfc TACM 
SIGMODj *fllfC*«r»Tf!*Sn/tliX TD.Patterson.G. 
gibson, and R.H. Kartz;A Case for Redundant Arrays o 
20 f Inexpensive Disks (RAID), ACM SIGMOD Conference, C 
hicago, IL, (June 1988), pp. 109-1 1 6J ti, r-fX^71/ 

[0 0 0 3] #i¥ 7 -8 4 7 3 2 ^^IRTtt, 

x-f x # ga©— x # * +■ y */=l on < m ^ 2> 

nrnz^—zztem-rzy-y^ vfcmiim&mzf*- 
$*mz : >Ltsm.mh\zft». wsi^-^wvj^^ 

30 [0 0 0 4] — tt»ffffiam3*&ttffi0rft«& TD 
E9 5-6 8 (Sg*fl6 : Hot Mirroring SrfflUfex-f X 

^TU"f (Oy'-ix^mmm^mwm. 1995^12 
^ssjnmmm^wn voi.95-No.407. PP . 19-2 

4) j Kfct. T^-trX^aroa^fciO. ■r-^S«fip 
35 t*5RA I D U"W*»Wfc*XT*a«#*H*SnT 
W*. ftf*:WlCtt, r-fXJ-gf&RA I D lfil^CDgC 
»tRAID5*«0»»K»H 5-f FT^tX©* 
ofcx-^&B^WJCRA I D l«J58©»«-»C#Wr* 
«fc 3 tC^-^Ot&^B^KjWfC^STS C t tC<k 0 , 
40 7^-feXMBOJft ^7*-^»4R A I D 1 #|j£<Z>ffi£-K:tt 
iWb, 7d7-tX««©{£lit>©ttRA I D 5*jS©»a- 

Mr* X£7g^£EB&B-*:/->X5\krtT*!ffi£-&-5 

O 7 57 -t X ^ T ^ -fe X /1 ^ - >& (Dfg^ CS^l i 
T, ttB©**^ X^SBfc«Hfl-r*Cltji«W**. 
T^-feXMSWiBJV^-^*, -iOrtBEttffta^ 

50 SCttitBSS. RAIDlOr-fXi'TK 
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3&>P«, 5 0%ilK — R A I D 5 fflr-f 7^9 T 

i ^o/tuf-f Gfliiottffl^tt 

RA I D 1 fcit^JS^. 
[0 0 0 5] 

&*, 7 f -*fflffl8B#tt«7*-fc:*£fT5l&35 s -r;* 

*««±Ttt*i*&5*-i'*«. sn&Kx-^Eig-r-s 

[0 0 0 6] ±E«S TD E 9 5 - 6 8 j ©fit* 

fcx-^^RA I D lifJ©W6RA I D 5#tf£© 

JUTt >y h4SjWSV>*£K:tt. RA I D 1 

*©*<ttStfRA i D smfiito&ftizmz 
n*H£fc&S. ZOfcSb. by h4W<efr>«£. 7v" 

-bxttfg©^±«^#T^-r. ^cer-^^-raaa© 
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si&sttBitgBisEB^&s*?-* n 

ifcttBiTSEW-flilfflgfiSaflrr -5. ±B£ 1 ©H 
AKJiSEfflHflttBTtt. 7£--teX-f ^x-^itMiT- 
05 x-*©*IMfc«©*M*fT30>-Ctt&<, HaWEti 
SB*¥<fc£bTttll«E1t£«^©?MiB*fT^. J. 
SEfiifeOWaWffiBSBfcx-^^MIBWfcfttt 

10 Kx-^©teiWftB©£M£fT5©T«&<. J-ibfetb 
fc»«K*t?l»TfttBEBEB*ff'5*»S, ^>yA7i? 
Wky hWSHWCft. 7^-feXttti<£(S]±-T 

[0 0 10] »2©«jfi[Tftt. *fSWtt, ^-^®ae 
15 B**fiig7v--fc:X£?f SlfcSWBwJSBtfclBlCT*-* 
SBttr*tt«ttE*S«£«»J6tttt. WE^-^ffi 

sBBHiiftBc^T, «rE5*-^tea©(W»©affl 
tft5 f -^5aa^fi©iiawEissfi^©7^-fexi»ffl 

20 SJtStbT««fr*7^-feX«*««i*B!t. ME© 
EB"T5 t^fCSEB^W^aWEBSBfCT 1 -^ 

*j*iK«»ct&i^-rsiiawsissfiSBEB^ei ^#-r 
*ct*»«d:-r*Eiitiw»SB*ai«-rs. ±e»2 

25 ©«jS[C«k*E*WW«BT?tt. 7^-feX-T'g.x-^^ 

fiTT-^©Mfiifflfi$ff5(0Tii&<, Haw 

EB«BS¥ttt LT^a«E«8B^©BEB£fT 

fi^>, WeBJterofcHWEBgBK^-^saMIKW 
ICttttf*. ftoT. ->-^r>->r;i'7i'-feX©«^T 
30 fc, 7^-bXttll*lSl±T-5.C:t*iU3l5-5. 5-f 
K©«f-7 i -^©IS*rtfi:B©^3E*ff'5©tftt^<. 7 

Tfc. 7^-feXttfiESr|6]±-r-5Ci*<W3l5S. 
35 [0 0 11] I3 0i^(l #389Jfcl, ±E#|jsJEOE 
««»BBK:fi^T. WE7?tXi««>. ll&Bx-* 

attains** ^ wEifta websb^© 7 * -t x mrnmm 
**trc:t*»«ck-r*Ei(it«iiiSBsa«-r*. ±e 

m3©R^fC<tSEBaffllgfi-^tt, 7^tX«SOSl 
40 t>B<attEtt£B& ± 0 SS^^a^EBSB^SEB 

[0 0 12] M4 0Mjft-?B. *389!H:. ±E#£fi)t©E 
«IW»SBf=*J^T. ME7*-fe;*«*)&». WfEx-^ 

45 saa^B*^HaEifeawE»^B^©7^-fex/i^-> 
«***tmt*i*«i-r*Ei»«!i»*B*aitt-r*. 

±EIB4 0«j«fcJ:*E1*«IISBTftt. 5>-'7->->^ 
;P7i7-feX©tfc^©ig^|^ae<)E«gB : £ J: 0 >-^r> 

->^;p7^-txttffi©iisi/^a6<jE«SB'M?EB-ra 
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[0 0 16] I8 01^T(S, ±£«fifc©£ 
HMWWSBKfe^T. ME»«KaS"^TfflEB©B5 
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BMWSBTtt. EttM*PgBfttffiEBfB>i*€ £ 
-fZTctb. ft^B^-^a&SSBKftfiSjWti&XT 

[0 0 17] g§9©g,6T?«, *«Wtt. ±£flti£©£ 
««»«fifc*t»T, SEB^WlfeSWEfSSfiJw^- 

aW£16gfi©SEB3S7M«£3EB*3£fci«££^ 

eB&Ott9ttBttMK7?-t:;*£-&. il£7?-trX 
ffifia*iMB«EB*^«tf& 6 «S^aWEBSBf' 
7 * -fe X $ it -5 T 9 -fe X ®a^#^g &A« L fc C £ $ 

«f«t-r*E*«i»sfi*a«-r*. ±^9os,st: 

«fc*E«WW£BTtt. ?«BB+©l&ai$£BgB©« 
EB^7**£PMBfi*^««.!:*»8'JU ^-9%M 

*EB£*aWE««B©W©7 f -^<E3l*31ffl'ffcSE 
B^fTPdt^tBJfES. 
[0 0 18] 
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[0 0 19] -^lO^SS^Ii- 
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<««©ffffit^tJ;o, na^vx^gBw^a 

7^ X^g§B^©BBB£fT5 t>©T&&. 
[0 0 2 0] Hid. l ©*J6»IBK:Av6>* 

05 EttHWWSBS^trlllffRfliffl^X^ACO^ay^HT* 

s. £©•» ^s&a^x^ i a. ^-^saagB 1 o o 

<h, E-ttMflttBl 0 4<h. l#£U:©*35V*2* 
I105t, SVPllltSMl/TSoTM. 
[0 0 2 1] *r£5*-*«lJ18B 10011 C P U 1 0 
10 1 £. ±B« 102t, ft*A10 3 i^Wtt^ 
•5. 

[0 0 2 2] fflrSBttfMtt£B 104H 1 OBLh©^ 
-f Wi^l 0 6£. *ty>'a«U10 7t, 5*-f V 
fh'J108t, TJWBtt^U 109t. T*?fStt* 

15 curnmii i o mwmmtti&mms ooi. ii 
m^jxzmmmmA o ot, r^-trxiims o o£# 

LT^S. IKEr-f l'** 1 0 6«. r-^IIgfl 
0 0 <D7-**)l> 1 0 3 hmWr* X^SB 1 0 5 ©frl© 
x-^feit, f-?MlSi 1 0 0 ©3^^,11/ 1 0 3 £ 

20 Bffi+tfvi^'J i o 7 ©Ffl©^-^!fei£i5<};tfiifr 
iE+fyxa/tU 1 0 7 iftlr-fXi'gll 0 5© 
ffiW^-^te^fTS. SflE+ J V"y->i^ ; EU 1 0 71C 

tt. feir-fx^gii o 5©4>©7:7-feX!ifa!©ie</> 

25 6;*«fef?r*. 0-HT«.^-^©*#:^J 

«, f-^ffllgfl 0 0 ©CPU 1 0 1 ©7?-trx*f 
^©T^-feX^^-^itjax-TX^S 
Bl 0 5±©t&*rt&B#i£V^— ^STC&S. igf-f 
h'J 1 0 8tt, iE+fr/i/tU 1 0 7© < Sa 

30 w^te^-r^. trawnt^tu 10911 me* 
v-;xa«y i o 7 tmmz, tja^-fx^ssi o 

5©(£©7^-fcXfflft©igt^--^£D- h*LT*3<<, 
ME^fltfStt^^U^afflf^l 1 0«. fffETSfStt* 

t'jio 9©*3w**ttifrr<5. soE^a^a^jtsif 

35 IS3 0 Ott, Sllx^ X?Sfi (I32©2 0 0) #E 
fi£*XTl^-54!j3X'fX;7Sfil 0 5±©&B*5<fct*& 

wf^i'iii o sicBB^tiT^&ma^x^ 
sb (ia2©2oo) *«-r««-c»*. ^©it«*ffl 

I^T, r-Mlgf 10 0OCPU10 1O7^tX 
40 Mr-^ffltllT^X^gll 0 5 ±0ttMffitt<Z)J| 

muzzn?. mmmmy : ^x9mmmm4 o o«, a- 

ilr-fX^gl (02©2OO) ©T^-trXnlS^© 
ffiETf -feXfit$B5 0 0«. GUm?* X 
?SB (02C2OO) ©T^irXffiffi^T^-tXA"^ 
45 ->^£©1f«Ta&-5. 

[0023] ^a^a*fieif«3 o oiifea^wx^it 

[0 0 2 4] ilgilT-fX^gfl 0 5tt. t'-^S: 
50 E»T«JaH*£. ESStlfc^-^SK^SS-rs^fi 
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[0 0 2 5] MIES VP 1 1 1 H 757-feXtflS5 0 0 

xxa i ^©m^ofgft-^, it ss*a3->xxA i ©e»s 

[0 0 2 6] 02 H Mf-fX^gS2 0 0 ifir 
^X5>8fil 0 5©W«£*bL£:0T&-5 < , !&8x-< 
X^8I2 0 0lt f-^11811O0©CPU10 

ianag7?-fex-r3ji»tt±ro^x*SBT. 757 

irx##Sx-^#^fc&iirt£n5#i8xV X57SB i 
0 5 £*HSLT^-5. I&axV X57SB2 0 0 ±©r- 
^tl i>-y>>'Y;PT^-feX^#*bT. #)3xVX 
i'gil 0 5±tC^«J(rSHB^tlTU^„ 18i3xVX 
^812 0 0©x-57aiSEB£nT<^-S>%8xVX57 8 
fil 0 5#xVX577l^«ifi£©*^. teI&3xVX57 
SB 2 0 0 te}i&©!i&l3xV X^gf 10 5 <h*f js-t 
-5. ^a^-fX^Sfil 0 5«§i^ilf-rX 

5>8B2 0 0ck9;*:£<, »©iif^X^gf©f 
-^€r l^lr-rX^Sll 0 5lC*&^T^-5*^ 
Ktt. Mfelf-fXfgil 0 5«»$C©l§i3xVX57 
812 0 0 t^jC-T^). COilr^X^8i2 0 0i 
$)3xVX57SBl 0 5 ©MiSttmrfE^S^a^W^ 
3 0 0TflSn5. 09*. tf. f-^ilgflOOC 
CPU 1 0 l!jiilT^Xl'Si2 0 0©x-^2 0 1 

* u - Kt^Rf, tatft*iJWSB i o 4 •vmw<fomtt&m 

i3 0 0K*t?*#I&3xVX57 8B2 0 OC^jST-5^1 
1x^x^8110 55^, ^©WlxVx578Bi 
0 5 ©HHftrtOx-^ttiWffiB 2 0 2 Sr*J6, x-^ijg 

[0 0 2 7] m 3 H »1«1^«NI 3 0 0 £*bb 
fc0T&3<, lfeSl^a^1»ai 3 0 0 H iif-fXi? 
M*|3 10t, Wr^X«tti3 2 0 t!!i^ 

iSBSsn-s. wriaiss^ x^tt^w«3 1 on 

If-fXi7gf2 0 O^gHB^tlT^-S^/a^^X^g 

bi o 5±<Dmmzm?2>mmT:$><o, iif^x?g 

B2 0 O^e^-T-Sfja^X^Sfil 0 5£jR#>-5 

m\zm^z>. mrfB$&8xVx57*§)&**83 2 o 

H Silf-fXi'Sil 0 5 (CSBB^nTU^^Sx 
^X5>8B2 o o t~p-r*>1i»*re, #)8xVX57SBl 

0 5*^^4111x^X^862 0 0 B^tC 

[0028] M^mm^-i x?ffii&mm3 1 on «a 

x^X?Wf-^3 1 1, RA I Dfgj£3 1 2*5j; 
ffltefiI3 1 3©iifl£\ ilf-fX5'ai2 0 0CD& 
fc'WtUTV^. iE*lr-fX 5/ 88^-^3 1 1 
H ^^1x^X^862 0 0a<KB£ftT</>*iBJg 
xVX5>8fil 0 5**-r«*T»*. mlfBRA I Dfg 
j&3 1 2H MfB#iax -CX 57 8857*^-^3 1 1 OR 
A I DU^^Stc mffBM#!l4fi 3 1 3 H St^l 



xVX5>8B2 0 0^$Sj3xVX57SBl 0 5±TIEB 

£ tlX t » -5 SfcsKftB £ *T . 
[0 0 2 9] ffir8B48>SxV X 57^fiKtf & 3 2 011 I&3 

r-f X57 8B5>';i'-X"3 2 1 £. ftIf-{X?8il 0 
05 5©tfc'ltfLT^5. WfB^ax-<X57 8B57';U-y 

32 111 3R«SxVX*S«l 0 5fcE«SnT^ 

3H3xVX57SB2 0 O^it, 
[0 0 3 0] H4tt. WffixVXfttffiM 0 OtShL 

tcmT'&Z. ilx>f Xi7ltffi4 0 OH H3xVX57 
10 KflB4 0 1 iREK^Ttf-f >*4 0 2<h£. i&axV 

X578B2 0 0Oftfc*»tWlT^4. iffllBlftSxVX* 

tt«4 0ia. riE^j tihSj r?*- -vyh^j 

rSiBfi^J &£©§fe3xVX57 8B2 0 0©ttffi£* 
fc-T. tt8BWE«5£T>lW >*4 0 211 ffJfBli3xV 
15 X57^ffi4 0 lifl r^gHB+J ©Wr©*#3Sfc««-p, 
SK^3x^X57 8B2 0 0©fW«aiS^7l/TW 
■5fi«©^©fiB-r&fcSSKI&3xw > X578B2 0 0 

-T. WBEBfj ^*3(.t5x-^T57-feX«f. PiEBlS 

20 7#-f >^4 0 2 J:Ofcfifr©ffl^©T57-feX©^-&fC 
H HSBB^©^3x^X578Bl 0 5^757-feXL^: 
Wtttf&Sfc:^. — SEfi^7#-f >57 4 0 2^ 
©ffl^©7 57-feX©«-&tcH FjEBiMW^SxV X 
578B1 0 5^757*XL&ttfttf&5&l,>. 

25 [0 0 3 1] i5H T57-bX*ffi5 0 0 &3cfc>LT^ 
T57-feX^5 0 0«. T57-feXSS'tf!S5 0 1 i 
757irX/1^->'»«5 0 2 <t£\ H8xVX578B2 
0 OOSfcttWbTl^-5. £©757-teXlf?R5 0 OH 
fBtS0JfP8B 1 0 4 , x-^18110 0, SVP1 

30 1 l©^^-rtl*^fc#RgT-5^i:^ai5f5-5. SfffBT57-fe 
XiSil5 0 1ll ¥fiBtr^ab7cO©SK^3x^X 
578B2 0 0^©757-fcX|H]gc£®3-r5„ £©757-fe 
X«Sil5 0 1lt &H3XWX578B2 0 0©>fT 
757i:X«K©iiSUfc©XtlS^ ! b©£#«>5Jg«I,i:L 

35 Tffl^-5o WIB757-fe:X/N°^->*^5 0 211 SKIS 
3xVX5>8B2 0 0'%©->-5r>>'^;P757-trX<i:^ 
>57'AT57-feX©fimSrl : 3-r'5„ £©757-feXA*- 
>tiNB5 0 2H ~>-5r>->-v;U757-trX^<. <fc t> 
>—5r>->r;H4^©iSS^^8x'CX578Bl 0 5 \zm 

40 filtSO^il/^mr-f ^>812 0 0S*ft* 

[0032] )k\z. ^m.ummm i o 4<nmft*mm? 
*. i6ii Btommmt i o 4 ©imp u 

45 TiftBJ-TS. x-f V99 1 0 611 ®^'J-H/7< h 

mm&mft-Tz>&. cpuioi*5ft*;no3* 

ig*LTCPU^e©m^6 0 O^-gtt^-S. uOCP 
U*^©f|*6 0 0H U-H (*fcB7-f h) ^© 
U3-K*i£|ft$tlTt»-5iiax-i'X578B2 0 0 5Jg 
50 3£T Sfg^tff^l <h, U-H (*fc«5-f H) *f^©L- 
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3— H^f2tt^nTV^i&S^Xi7gS2 0 Ofa<D& 

g«±©7**X{m»Uifflfli (6 l 0) T% WfBCP 
Urt> 6 0 0 <hlia^a#lS1f?B3 OOi^ffl^ 

T> ftlf^X^gfl 0 5±T<£>7^-fe:X{iB£©tii 
CO^a^^X^gBT^irX&g^tBJ&S (6 
10) tr^^T^ia8*#RaUT^TI¥^-r^o 

rzt?L&v- FmwT*\*, s^b^a^x^g 

fil 0 5±^r-^Mfil2 0 2cD^-^£^y 
a^^'J 1 0 7±f:i^±tfTT^2 0 1 tL, ^<D 

^±tffc^-^ 201 £5P^*;i/ 1 o 3 ^®i;t^ib 

tftl 0 2lCfcMT&o 

[0 0 3 3] JfcK, T^-feXf*$B5 0 OOS^SitCO 
^TlK^-r^o CPUlOl/i^0U-F/7<h®l 

ax^X^gfi2 0 0<£>7^-trXtifS8 5 0 0 £HStT 

/i^->«ffi5 o 2<Dmmz, m?L\z. y^iixomiz 

[0 0 3 4] JfcK, 3g3B^6 2 0£t&9§lT£o ffi^ 

aa, svpi i i$:ii;Tjg^n/c7^tx*a5 

0 0£#fiSLT\ &^31x^X^Sg2 0 0OSSHBC0 
&Rte£*Wr*. £<BtftW<D»*, SBHB£&5£LAc 

iif^x^gi2 0o^nn svpiiijit 

TIB«WJWS«1 0 4K#LTIMEB»*6 2 0^ffi 
To dOSBBBfg^6 2 0H SEBtt^lia^ X 
^gfi2 0 0*2t5»3S-r*»*«*l -2 

ftssaa (9io) 

[0 0 3 5] IIS^X^fiUgBflffig (6 3 

0) SM^TTS. r><^?10 6lt MEWEBffS 
6 2 0*SttT\ fg^^tl^c2OC0^g^^X^^B2 
0 0<7)P^T^a^^X^gfiHSHfi©a (6 3 0) ^ff 

a 7 a, f&a^x^B.sg£Baaaas6 3 o<dwi 

tit$g4 0 0CD^^C0fg^^tl^:2O(7)ma'7 :: ^Xi7^B 

2 o o<£>na^x^«iu o i $ r^gaa+j \zmfe 

t^o ^r^7 0 1TH tif>fX?ttS4 0-0© 

5 <7)jg^ $ n/c 2 -Dcomm'Tj x ^ ^a 2 0 oosse 

HSS7>iW >^4 0 2£§Ha^X^glB2 0 0 

?mm4 o oos^ifttsn^ooifrs^ 



B 2 0 0 ©SISB^T^-f >^ 4 0 2 7^U £ 

{S«CD^ffiB^TLT^^^n«X^^y7 0 3^Jt 
2k ^7LT^n«Xf7^7 0 7^iIfro 
[0 0 3 6] Xt7^7 0 WKKJSTtf-f 

05 40 2rt^r^— ^{SB*^sffiB5aa<D i m&mwm 

fi^^f-^fC^LTfelr^ X^gf 1 0 5*>S** 
ySM^HzU 1 0 7±^<£>^— P&m&'iTOo £ Z.X\ 
10OftWtt»©T-^Itt, WEil*#*<B2^<D|| 
Ir^X^gS2 0 (XBJEfix— l^fctt/ST*^ 
10 -^I©i/J^Ml:^$n5, fc£Afc£, 3BBB2: 
RA I D 5£>l&a^X^B2 OOchRAIDl £>Ift 
lf^X^7gI2 0 0<DmT*ftot£t>&s RAIDIO 
^a^Xi7^B2 0 0<DK&T-2 l-3\Zttf&TZ>7* 
Tfe^e, l 0<A&a#ffi#£>^--^ 

15 »te> RAIDS (DmM?^^ X ^ SB 2 0 0 (DJlSSz^t— 

[0037] xfy^7 0 4m siEB*r*o^ifea 

r>fX^S12 0 OCOBSSB5t^a^^X^gB2 0 0 
20 ^Ur^ ^ft^RA I DU^;KZ) 5 b(D-xra&€)^, 
tfr^t'J 1 0 7 ±©SIBfiJ#*<7> 1 (HlOjSia^ 
&#<0x-*2 0 ltC»LT/1U^>T*^*r§o Xt 
7^7 0 5TI1 ^yv'jx^^EU 1 0 7 ±(DmmwM 
m<D 1 @Offl.a*ffi»<0^— 5^ 2 0 1 ^cktfWiHX^y 
25 y7 04T'Mlfc/VJf>{^ WB«5fc©tt3'r >r X 
^8110 5^M e Xr7^7 0 6T11 IE© 

IT, mff3X5^:/7 0 2tcM£o 
[0 0 3 8] ±12X^^/^7 0 3, 7 0 4l:fe^ 

30 T, r-^*i:^ijf^l W^^tUlOSC 

^SSCo uOiftH _h|BX^^7 p 7 0 5TOftM 
^KDiIr^X^gf2 0 0 ^2^ 
ilr-YX^8l2 0 0(DT-^O^%, Sl^llT 
35 ^X^7gl2 0 0(^)T-^$Wf><X^gll 0 5 

(7c^2(^iiiT^x^gi2 o oi:EisnT^& 

^iT^x^gno5) ^m*TLhtmv%-zmm\z& 

Q3r*y vzx^^ErU 1 0 7 ±©^-^^7 ^irX^ftgtC 
&r>tct-?2>£, ftM^7l/T&^«2©ilT 
40 ^Xi7gi2 0 00)T-?^*We.l?»S Octt 

i2(oiif^x^gs2 o o^BBB^nTv^^a^ 

-<X^gI10 5f:H ±ie<7><£5Kfgl<7}!&aT^X 

[0039] xt7^7 o 7m i&a^a*f jctiisg 3 

45 0 0 ^Ift§o "T^tofe, iIr-fX>i*f«3 1 
0^Ir^X^Mff#3 2 l^IT^o Xf>^ 
7 0 8TH ^a?^x^ts^4 0 OOs&a^X^tt 
1401 *7C<Ott»lcHb, SIHB^a (6 3 0) £if£ 

50 [0 0 4 0] flr^X^gi7^txeiiffi 
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®S (6 10) 0 811 ^a^X^SB 

Xf7^8 0 0Til USa^-CX^fiSM 0 0©5*>© 
7^irX^HS^Xi7SB2 OOCISilf^X^ 
1B4 0 1*« rflEfi+j T»5*5*Sfi7fl/. 
rfSEB+J ft5tfXry^8 0 1 CJt*. WEBf 

tj fc^-m^x^^s o stciitf,, 

[0 0 4 1 ] X7--y78 0 lTIt §1x^X^114 
0 0©5-5©7^-fe**t&i!&7 J 'rX£g«2 0 0©3 
EB^^f 4 0 2 iT^-feX^-^ficStSrJtfe 
U 7^-feX^-*&fi*fflEB5£77iW >i?4 0 2© 

-*tt»at¥flE«3fe7*-r >*4 0 2Ofg-r^B«k0M 
ft^x^"^ 0 3(CjltJ 0 

[0 0 4 2] Xf7^8 0 2TB, StilT^Xi'S 
B2 0 0©f?EB$fc©!&a^X^B2 0 0$Ti7-fe 
^-LT, X^y^ 0 4'Mfitf. 

[0 0 4 3] Xf7^8 0 3m %WmWr-<7.^m. 
§2 0 0 ^T^-kX^i-T-S. 

[0 0 4 4] Xf-y^8 0 4Tlt 7i7-tlX*fS5©iia 
f^X^SI2 0 0K*f*Lfc«35*-f 0 5 

±-T?©7^-feX&B£. afc9ttatt£tiM83 0 O&fflbi 

[0045] et±©* i <D^teMm\zfrfrz>mm9mi/ 
7,7-1* \ &&ttw&smmm. \ o 4{c«tn«. 7?-tx 

««5 0 Ofcl*tJ<«^fl©*!)»flCJ:0, 7i7irX«« 
0X^1197^ Xi'SlSit) S&ii&'l&ST^ X ^ SB 

■feXOJt^OiSS^^Sx-f X^SB«r«fc 0 ->-^r>^+ 
;UT V -tr XtttlWiSl^S^w X ? gB^SgEB-f £ d 

t««Ui*«. for, r^-fextttE£ft±-r5 ci^tts 

[0 0 4 6] -« 2 

±iasB i <D^MMmzmBi,T. tRmmwmm 104* 

e»T^-feX««5 0 osr^-^sas^Bi OOCiS 
U ^-^ffiaSBl 0 0#tfflEB£$&ft£L£tt«! 

«»■ 1 0 4 k3e«»* (6 2otas) zm-t&vtz 

[0047] -mwmmj&m- 
^3<Dmmmm\t. ??EBf§^£svp 1 1 i^-z 

0 4*t§g,j&5rr-5&©-T';&- 5 <> 

[0 0 4 8] 0 911 GttfMffSBl 0 4(Dmft*WM 
l:St)Lt0T*2.. fUl (DMMtti (0 6) tOJSH 
tt. SSS^^X^SffiBSSft^agPS 1 O^SEB 
2 0 SrUJ-r^tT^-S. 

[0049] iion ±te^a^-i'x^sgEB^5ft 

J6«iaf»9 1 0<0®l7D-ITa&5. croiir^x 
^fSEB^S&Jg&a (9 10) «. r-fU^^106 
A«-^M»T^lfelT^X?8i2 0 0<DT?±xmm 



5 0 0£&4LTfT-5. Xf'^lOOOtll T^-fe 
Xf ffi 5 0 0 ®7 ? tXiSM 5 0 1 7i7 

^SEio 5««jt«w<saj&t>©T?**iiax-f x?£i 
05 a (stf, ^n*«i«*uaa5 f -f^i'««t^5) 2 

SB 2 0 O^&tlfcfX^-y^l 0 0 l'vit*-, &tt*Ui 
X^y^l 0 0 5^Jtttr. 

[0050] xt7^iooi t«, stress 1 «*t&a 

10 T>fXi'gi2 0 0©7^-feX/1^— >B$8 5 0 2 

Mb. v— 5r>->^;UT^-feX©Jt^^M^±T* 
**»5*»*?-x y r> L, «^ffi«±-e^£tttl«X^-v 7 

1 o o 2~.it*. m^.mu±T&taix^yzfi o o a 

15 [0 0 5 1] Xf77"1 0 0 2-eil SJEIlfiiil 
f-fXi'gf 2 0 0 J;0fiSji^a^Xi7gBl 0 5 
KEfi£*lTV>£ifoa5^X^SB2 0 0©7^-trXj§ 
«1fffi5 0 1 £#HB.U T^irx*S*t^ffie;T©^ 

a^vx^gfi (&rF. z\n&%i2mffiMW7 i -< 

20 tt^5) 2 0 0*5*^*^17^1. fetlliX 

7-v-fi o o 3^51*. ^ttnfix^y^i 0 0 5^it 
tr. 

[0052] Xf77"1 0 0 3 Ttt. iWfESI 1 &tttt9 
r^X^S12 0 0£ffie»2«*Mft»7*>f X*£«2 
25 0 OOlSlTBEBfflS (6 3 0) jJt&»Tr*.5£8U£ 
U f?EBf&*6 2 O^rtli-r. fLT, »8**7-T 
-5. 

[0053] XT77"1 0 04 Ttt, HtfKSB 1 &tttt9 
f^X^SI2 0 0 J:0^-y>^VJM*1IB©i«W»8 
30 r-f X^ggl 0 5l:SfiSftTH5SllT-fX^gB 

2 0 0O7^tX;^->fi5 0 2 5#IL, ^ 
> -> * >>l/7 * -tr X © Jt^sjWBJtttEtTOI&STV Xfi 
B (E(T. cn^^2<g«^a7 f '(-X57SBc!:^5) 2 
o ojJ*<&sa>sa>*^x«y£U *titfS(rEx^yy i 

35 0 0 3 'Ml*. /iWtl«HfrISX^-y^l 0 0 2^ittr. 
[0 0 5 4] Xf7yi 0 0 5TH ilf-fX^8i 
2 0 0©fSEfi$&a (6 3 0) itt^T'&ZLikJZT 
£. ttT. &a£^7T£. 
[0 0 5 5] H±©S 3 ©*WIl:**>5iMl>' 
40 X^A 1 43«t^t21t$ilPSB 1 0 4 tC«kttf£. 7^-feX 

a^x^SB*«k0iS]S^a^w x^sb^seb 

45 xttfliwiij^^ax^xi/gB^ffEB-r^ct^m^ 
[0056] -jb4<b*k»«- 

±»*l~JB3 0**»*ft*»bT. 7*-trXfif?B5 

0 0 KttATXteJto^T. na7Vxr>gB2 o o ten 
50 #3n*«*te«WEKffl«»5*:£©»S»::ffl^T'b 
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